Leidy, Robert

From: Julia Fonseca <Julia.Fonseca@pima.gov>
Sent: Tuesday, December 01, 2015 11:39 AM
To: Leidy, Robert

Subject: RE: info request

Attachments: Appendix C 10-yr Floodplains Memo.pdf

Great, thank you for your patience. Here is some work that RFCD which involved modeling 10-year discharges and
floodplains for the Section 404 comments.

Julia Fonseca
Environmental Planning Manager

Pima County Office of Sustainability and Conservation
201 N. Stone, 6 floor

Tucson, AZ 85701

(520) 724-6460

Julia.Fonseca@pima.gov

Multi-species Conservation Plan

Sonoran Desert Conservation Plan

Lower Santa Cruz Living River Project

From: Leidy, Robert [mailto:Leidy.Robert@epa.gov]
Sent: Tuesday, December 01, 2015 12:16 PM

To: Julia Fonseca

Subject: RE: info request

Julia,

No problem at all on taking longer. We really appreciate your team devoting time to gathering and analyzing the
information. Any assistance is very useful and we are fine with waiting until other priority tasks are completed.

Best,

Rob

Robert A. Leidy, Ph.D.
Ecologist/Enforcement Officer

U.S. Environmental Protection Agency
Wetlands Office (WTR-2-4)



75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3463

From: Julia Fonseca [mailto:Julia.Fonseca@pima.gov]
Sent: Tuesday, December 01, 2015 11:04 AM

To: Leidy, Robert <Leidy.Robert@epa.gov>

Subject: info request

Hi, we haven’t forgotten about your request. David has just gotten all of the new field data since June 2015 to Brian;
Brian is working on a response to you.

If it had to wait until mid next week, is that OK? We also have some other deadlines and commitments we are up
against. But if itis really time critical, let me know and we can probably get you something sooner.

Julia Fonseca
Environmental Planning Manager

Pima County Office of Sustainability and Conservation
201 N. Stone, 6t floor

Tucson, AZ 85701

(520) 724-6460

Julia.Fonseca@pima.gov

Multi-species Conservation Plan

Sonoran Desert Conservation Plan

Lower Santa Cruz Living River Project





Appendix C.

DATE: December 27, 2011
TO: Chris Cawein FROM: Dave Stewart
SUBJECT: 10-yr Floodplain Modeling for Proposed Mining Area

BACKGROUND:

Ten-year floodplains were required for the proposed Rosemont mining area. A polygon
of the jurisdictional waters within the area was submitted in a 404 permit application, and
a comparison of the jurisdictional waterways with the 10-yr floodplains is required.

METHODS:
Watersheds were delineated for the project area from Pima Association of Government
(PAG) 2008 Light Detection and Ranging (LiDAR) data (Figure 1).

The 10-year peak discharges were modeled using the U.S. Army Corps of Engineers
Computer Hydrologic Modeling System, (HEC-HMS, Version 3.5) for drainage areas
greater than 1 square mile, and PC-Hydro was used at two locations where the drainage
area was less than 1 square mile. The Upper 90% Confidence Interval 10-year NOAA14
rainfall depths were used with aerial reduction for watersheds larger than one square mile
as specified in Tech 018 (Appendix C.1). For each discharge point of interest, an
independent model was run that used an aerial reduction factor based on the upstream
drainage area applied to the rainfall depth. A 3-hr SCS Type Il storm distribution was
found to produce higher peak discharges than a 24-hr SCS Type | and therefore the 3-hr
SCS Type Il was used for the hydrologic modeling.

The SCS Curve Number (CN) values were found using the soil and vegetation maps with
the CN values in the PC-Hydro User Guide for each watershed. The SCS Unit
hydrograph was used as the transform method and the lag time for each watershed was
found using the time of concentration calculation based on the TR-55 method as
described in Tech 018. Modified-Puls was used for hydrologic routing.

The hydraulic model was created using HEC-GeoRAS Version 10.0 by digitizing
channels and cross sections in ArcGIS. The Manning’s n-values and ineffective flow
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areas were manually entered into HEC-RAS. The hydraulic data obtained from HEC-
RAS were exported to ArcGIS to delineate the 10-yr floodplain in the study area. The
floodplain analysis was performed for the major channels in the study area, or generally
the areas with a drainage area greater than 1 square mile.

RESULTS:

The 10-yr peak discharges for the points of interest are shown in Table 1. A summary of
the watershed attributes and the storage-discharge curves for hydrologic routing are
included in Appendix C.2.

Table 1. 10-year Peak Discharges calculated for the project area.
Junction Area (mi2)  3-hr P(in) 10-yr Qp (cfs) V (ac-ft) Q/A (cfs/ac)

Jo1 7.92 2.30 6443 512.7 1.27
JO1_A 5.56 2.36 4520 344.4 1.27
JO1_B 2.26 2.59 3577 210.1 2.47

JO6 2.00 2.61 3416 188.3 2.66

JOo8 5.31 2.37 4477 326.3 1.32

J11 491 2.39 4366 300.5 1.39

J16 1.79 2.63 3234 169.3 2.83

J18 1.68 2.64 3169 154.1 2.94

J23 1.19 2.68 2471 116.3 3.23

J24 2.15 2.60 3209 186.1 2.34

J25 2.67 2.56 2056 145.9 1.20

J29 1.67 2.64 1351 85.0 1.26

J31* 0.98 NA 828 NA 1.33
J36_1 1.40 2.66 1885 119.6 2.11
J36_2 1.76 2.63 2795 152.3 2.49

J55* 0.44 NA 539 NA 1.90

*Calculated in PC-Hydro

The 10-yr floodplains within the floodplain analysis area are shown in Figure 2 with the
August 2011 proposed jurisdictional waterways polygon. The area of the modeled 10-yr
floodplain within the analysis area and within the proposed mining area is 115.7 ac. The
area of the proposed jurisdictional waterways polygon within the floodplain analysis area
and within the proposed mining area is 23.0 ac. The total area of the jurisdictional
waterways polygon within the proposed mining area was calculated in ArcGIS as 40.9
acres.
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Appendix C.1.

PIMA COUNTY REGIONAL FLOOD CONTROL DISTRICT
TECHNICAL POLICY

POLICY NAME: Acceptable Model Parameterization for Determining Peak
Discharges

POLICY NUMBER: Technical Policy, TECH-018

EFFECTIVE DATE: April 1, 2011

PURPOSE

The purpose of this technical policy is to standardize the parameterization of hydrologic models.
BACKGROUND

When determining peak discharges, a computer-based hydrologic model or previously-accepted
discharge value may be used. Technical Policy TECH-015, Hydrologic Model Selection for Peak
Discharge Determination, describes which models are acceptable for determining peak
discharges. Pima County Hydrology Procedures shall be used for riverine watersheds with an
area less than 1 square mile, and it may be used for watersheds up to 10 square miles. HEC-HMS
may be applied to riverine watersheds with an area larger than 1 square mile, and is particularly
useful for evaluating watersheds that have detention basins or where channel routing or storage is
important. This policy describes which parameterization shall be used for submittals to the Pima
County Regional Flood Control District (District).

POLICY

A. Watershed Delineation: The accuracy of watershed delineation and flow path
identification is critical in hydrologic modeling. The District requires the use of 2-foot
contour interval (or finer where available) maps, such as the Pima Association of
Governments (PAG) contour maps for delineation of basin boundaries and flow paths in
all areas other than steep terrain. In areas of steep terrain, or where 2-foot or finer contour
interval maps are not available, U.S. Geologic Survey (USGS) contour maps (7.5 minute
series) may be accepted. At the discretion of the District, it may be a requirement that
topographic data be sealed by an Arizona registered civil engineer (PE), or land surveyor
(RLS). In regulatory sheetflood areas, both 2-foot or finer contour interval maps and
aerial photos shall be used with a resolution sufficient to determine flow paths and
watershed boundaries. If Geo-HMS (COE, 2003) is used, Digital Elevation Models
(DEMs) or Digital Terrain Models (DTMs) or DEMs derived from Lidar data from PAG
or other reputable vendors, may be used. With the approval of the District, alternative
topographic data, such as stereo photography, may be used.
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B. Pima County Hydrology Procedures: Peak-discharge calculations performed using the
Pima County Hydrology Procedures shall follow the guidance for parameterization
provided in the PC- Hydro User Guide (Arroyo Engineering, 2007).

C. HEC-1 and HEC-HMS: Peak discharges calculated using HEC-HMS (COE, 2006) or
HEC-1 (COE, 1998) shall employ the following parameterization:

a. Rainfall Loss Method: Models shall employ the U.S Soil Conservation Service
(SCS) Curve Number method using the Curve Number tables, Vegetation map
and Hydrologic Soils Group map associated with the PC Hydro User Guide
(Arroyo Engineering, 2007), shall be used. The default vegetation cover percent
provided in the PC- Hydro User Guide (Arroyo Engineering, 2007) shall be used
unless additional justification is provided. The Curve Number shall not be
adjusted for rainfall intensity or antecedent moisture conditions.

b. Time of Concentration Calculation: The modified U.S. Natural Resources
Conservation Service (NRCS) segmented Time of Concentration (T.) calculation
shall be employed (USDA-NRCS, 1986). The Tc shall be calculated by summing
the travel time for sheet flow, shallow concentrated flow and channel flow, along
the primary flow path.

i. For sheet flow segment:

1. Manning’s roughness coefficient for sheet flow shall be obtained
using Table 3-1 in Technical Release 55, Urban Hydrology for
Small Watersheds (USDA-NRCS, 1986).

2. Maximum slope length for sheet flow shall be 100 feet unless
additional justification is provided.

3. The Kinematic wave method shall be used to estimate the travel
time for sheet flow.

ii. For shallow concentrated flow segment:
1. The travel time for shallow concentrated flow shall be obtained
using the velocity determined from Figure 3-1 of Technical
Release 55, Urban Hydrology for Small Watersheds (USDA-
NRCS, 1986).

iii. For channel flow

1. Manning’s roughness coefficient for channel flow shall be
determined using the method described in the District’s Technical
Policy TECH-019, Standards for Floodplain Hydraulic Modeling.

2. HEC-RAS velocity or the Manning’s equation may be used to
estimate the travel time for channel flow.

3. The discharge for upstream sub-basins shall be 2/3 times the 100-
yr discharge value calculated with Regional Regression Equation
13 (Thomas et al., 1997). Sub-basins with channel flow from an





upstream basin shall use the 100-yr discharge value calculated with
Regional Regression Equation 13.

c. Transform: The SCS Unit Hydrograph method shall be used.

d. Channel Routing:

1.) Routing in Natural Channels: Runoff shall be routed using the Modified-
Puls method for natural channels with the slope less than 1.5%. It may also be
used for steeper channels. A storage discharge table is required if HEC-HMS
is used. Such a table can be developed using cross-sections and slopes
derived from a Manning normal depth analysis or HEC-RAS (COE, 2001).
The number of sub-reaches shall be calculated using the methods described in
the HEC-HMS User’s Manual. Initial discharge to estimate HEC-RAS
velocity for channel flow should be determined using discharge calculated
with USGS Regression Equation 13 (Thomas et al., 1997).

2.) Routing in Constructed Channels and Steep Channel: The Kinematic Wave
Method may be used for constructed channels and natural channels with
slopes greater than 1%. Reach length, slope, bottom width and side slope may
be obtained using the data utilized for watershed delineation (e.g. 2-foot
contour interval contour maps, Digital Elevation Models (DEMs) or Digital
Terrain Models (DTMs), or DEMs). Selection of Manning’s n values shall
conform to the guidance in Technical Policy TECH-019, Standards for
Floodplain Hydraulic Modeling.. The number of sub-reaches shall be
calculated using the methods described in the HEC-HMS User’s Manuals.

e. Rainfall: The NOAA 14 Upper 90% rainfall shall be used as described in the

f.

District’s Technical Policy TECH-010, Rainfall Input for Hydrologic Modeling.
Point rainfall depth shall be evaluated for a watershed, based on the latitude and
longitude of the centroid of the watershed. If appreciable elevation change occurs
on a watershed, users should use different values for higher and lower elevations.

Rainfall Aereal Reduction: Aereal reduction shall be applied to watersheds
larger than 1 square mile. Aereal reduction shall be estimated using Hydro-40
(National Weather Service, 1984) for the watershed and event of interest (i.e.
same tables as contained in Arizona State Standard [SS10-07]).

Rainfall Distribution: The following rainfall distributions shall be used, with the
highest peak discharge selected in order to determine the critical storm (i.e. the
storm that produces the highest discharge) :

1. SCS Type Il 3-hr Storm: The 3-hr distribution shall be used as the
local storm. In general, this includes watersheds with a time of
concentration (T.) equal to or less than three hours (Haan et al 1994).





3. SCSType |l (24 hr): The SCS Type I rainfall (NRCS, 1986) may
apply for general storms on watersheds with times of concentration
(T¢) greater than three hours.

D. Comparison of peak discharge: Peak discharges shall be compared with the peak
discharges obtained from USGS Regression Equation 13 (Thomas et al., 1997) and/or the
equations (both urban and rural) developed by Eychaner (1984) (See Appendix), and existing
regulatory discharge estimates. Appropriate Basin Development Factors (BDFs) shall be
used for urban areas. The discharge may also be compared with graphs prepared by Arizona
Department of Transportation (ADOT, 1993).
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Appendix C.2.
Table C2.1. Summary of watershed attributes.

Harmonic Mean

Watershed Area (ac) CN Time of Concentration (min) Slope
ROS 01 61.7 87.9 12.25 2.7%
ROS 02 24.6 91.1 7.77 7.1%
ROS 03 42.7 91.2 8.41 12.6%
ROS 04 69.9 91.4 11.69 12.7%
ROS 05 28.8 91.1 10.05 13.3%
ROS 06 30.0 91.4 7.90 3.4%
ROS 07 24.9 90.9 9.03 4.7%
ROS 08 66.4 90.1 11.49 3.6%
ROS 09 108.6 87.5 19.49 4.7%
ROS 10 79.9 91.4 17.50 5.8%
ROS 11 65.0 91.2 13.57 3.6%
ROS 12 12.6 91.2 9.02 8.7%
ROS 13 16.1 91.5 6.58 6.2%
ROS 14 31.0 91.1 12.32 7.0%
ROS 15 74.6 91.2 14.56 7.5%
ROS 16 32.3 91.3 9.41 4.9%
ROS 17 32.8 91.4 12.04 8.5%
ROS 18 43.1 91.3 7.08 11.0%
ROS 19 110.3 91.4 13.30 8.9%
ROS 20 81.1 91.4 13.44 8.1%
ROS 21 155.8 91.5 14.27 8.4%
ROS 22 33.8 91.4 12.13 11.2%
ROS 23 126.7 91.8 17.20 8.7%
ROS 24 98.6 91.4 12.44 5.6%
ROS 25 147.9 87.7 21.83 4.4%
ROS 26 107.2 80.1 18.46 6.6%
ROS 27 88.3 78.0 18.54 7.1%
ROS 28 39.8 79.5 13.44 7.4%
ROS 29 108.5 83.0 18.24 4.5%
ROS 30 116.2 79.0 27.18 6.4%
ROS 31 65.4 79.1 13.71 6.6%
ROS 32 22.6 82.6 12.86 7.5%
ROS 33 311 83.1 13.07 7.8%
ROS 34 37.1 83.3 10.95 7.1%
ROS 35 383.5 85.3 27.27 5.0%
ROS 36 135.5 90.5 19.55 4.8%
ROS 37 112.6 92.0 26.06 11.5%
ROS 38 138.4 91.7 21.73 9.2%
ROS 39 150.4 91.6 25.86 10.6%
ROS 40 59.5 91.9 12.73 14.4%
ROS 41 147.9 91.8 17.08 9.4%
ROS 42 197.5 914 16.01 13.1%
ROS 43 232.4 91.6 16.52 8.9%
ROS 44 179.1 91.2 13.26 14.4%
ROS 45 45.9 88.6 9.94 6.6%
ROS 46 132.8 90.0 20.07 12.3%
ROS 47 14.8 85.5 9.83 8.7%
ROS 48 110.3 87.8 28.57 11.7%
ROS 49 155 85.3 9.95 6.6%
ROS 50 68.7 87.6 27.44 11.3%
ROS 51 191.2 87.2 25.88 9.6%
ROS 52 122.1 88.9 16.84 13.5%
ROS 53 98.7 81.5 17.32 11.4%
ROS 54 28.5 78.8 12.54 12.3%
ROS 55 209.0 78.2 24.57 4.6%
ROS 56 122.0 78.3 17.02 6.6%
ROS 57 74.6 78.7 12.92 6.7%
ROS 58 120.1 78.3 17.18 7.0%

ROS 59 33.5 78.2 12.42 8.0%






Appendix C.2. (continued)
Table C.2.2. Summary of storage-discharge curves for hydrologic routing..

Discharge Storage Discharge Storage Discharge Storage

Reach cfs)  (ac-ft) Reach (cfs)  (ac-ft) Reach (cfs)  (ac-ft)
ROSO01 100 2.12 ROS16 100 0.84 ROS36_1 100 175
ROSO01 500 7.29 ROS16 500 274 ROS36_1 500 5.92
ROSO01 1000 12.88 ROS16 1000 473 ROS36_1 1000 9.96
ROSO01 2000 2221 ROS16 2000 8.27 ROS36_1 2000  17.85
ROSO01 3000  29.24 ROS16 3000 1123 ROS36_1 3000 2416
ROSO01 6000  46.59 ROS16 6000  19.43 ROS36_1 6000  40.89
ROS01_B 100 1.36 ROS18 100 0.97 ROS36_2 100 0.83
ROS01_B 500 5.54 ROS18 500 3.14 ROS36_2 500 2.80
ROS01 B 1000 9.85 ROS18 1000 5.14 ROS36_2 1000 481
ROS01_B 2000 16.31 ROS18 2000 8.51 ROS36_2 2000 8.09
ROS01 B 3000 2212 ROS18 3000 1150 ROS36_2 3000 1113
ROS01_B 6000  36.72 ROS18 6000  19.75 ROS36_2 6000  18.04
ROS02 100 0.45 ROS22 100 0.32 ROS41 100 156
ROS02 500 1.50 ROS22 500 1.08 ROS41 500 5.19
ROS02 1000 2.49 ROS22 1000 1.86 ROS41 1000 8.68
ROS02 2000 435 ROS22 2000 3.19 ROS41 2000  14.69
ROS02 3000 5.93 ROS22 3000 4.48 ROS41 3000  19.93
ROS02 6000 10.38 ROS22 6000 7.90 ROS41 6000  33.66
ROS06 100 0.86 ROS23 100 152 ROS45 100 1.09
ROS06 500 3.15 ROS23 500 5.16 ROS45 500 4.05
ROS06 1000 5.41 ROS23 1000 8.94 ROS45 1000 6.98
ROS06 2000 8.90 ROS23 2000  15.34 ROS45 2000  12.16
ROS06 3000 11.78 ROS23 3000  20.92 ROS45 3000  16.38
ROS06 6000 19.25 ROS23 6000  35.04 ROS45 6000  26.81
ROS07 100 0.63 ROS24 100 1.39 ROS49 100 0.66
ROSO07 500 252 ROS24 500 453 ROS49 500 2.20
ROS07 1000 492 ROS24 1000 7.59 ROS49 1000 3.68
ROSO07 2000 8.20 ROS24 2000  13.24 ROS49 2000 6.40
ROSO07 3000 11.01 ROS24 3000  18.00 ROS49 3000 9.04
ROSO07 6000 17.88 ROS24 6000  30.19 ROS49 6000  15.72
ROS08 100 1.34 ROS25 100 217 ROS54 100 0.38
ROS08 500 4.83 ROS25 500 7.35 ROS54 500 1.49
ROS08 1000 8.29 ROS25 1000 1246 ROS54 1000 250
ROS08 2000 14.37 ROS25 2000  21.97 ROS54 2000 4.25
ROS08 3000 19.50 ROS25 3000 3068 ROS54 3000 571
ROS08 6000  32.40 ROS25 6000  52.70 ROS54 6000 9.43
ROS11 100 1.98 ROS29 100 2.76 ROS57 100 0.72
ROS11 500 5.96 ROS29 500 9.91 ROS57 500 2.19
ROS11 1000 11.01 ROS29 1000  16.69 ROS57 1000 352
ROS11 2000  21.23 ROS29 2000  27.60 ROS57 2000 5.86
ROS11 3000  29.30 ROS29 3000  37.60 ROS57 3000 7.84
ROS11 6000 4858 ROS29 6000  61.83 ROS57 6000  13.30
ROS13 100 0.43 ROS31 100 1.92

ROS13 500 1.41 ROS31 500 6.21

ROS13 1000 2.59 ROS31 1000 1022

ROS13 2000 461 ROS31 2000 16,59

ROS13 3000 6.31 ROS31 3000  22.15

ROS13 6000 10.43 ROS31 6000 36.37









